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(54) HIGH-FREQUENCY FILTER 

(57)Abstract: 

PROBLEM TO BE SOLVED: To provide a high-frequency filter which has a SAW 
element with superior frequency temperature characteristics. 
SOLUTION: In a laminate dielectric substrate 1 , 1st and 2nd line filters LF1 and 
LF2 are formed of strip line conductor films and ground conductor films, facing 
each other across dielectric layers and a SAW element S connected to the 1st 
line filter LF1, is mounted to constitute the high-frequency filter. The 1st line filter 
LF1 has frequency temperature characteristics having a positive gradient 
correcting frequency temperature characteristics of the SAW element S and the 
2nd line filter LF2 is made flat as compared with the gradient of frequency 



temperature characteristics of the 1st line filter LF1. 
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CLAIMS 



[Claim(s)] 

[Claim 1] the inside of a laminating dielectric substrate - a stripline - a conductor 
- the film and the gland which counters through a dielectric layer - a conductor, 
while forming the 1st and 2nd line filters which consist of the film In the high pass 
filter with which it comes to mount the SAW component linked to said 1st line 
filter in said laminating dielectric substrate said 1st line filter It is the high pass 
filter characterized by having the frequency temperature characteristic which has 
the forward inclination which amends the frequency temperature characteristic of 
said SAW component, and the frequency temperature characteristic of said 2nd 
line filter being flat as compared with the inclination of the frequency temperature 
characteristic of the 1st line filter. 

[Claim 2] Said laminating dielectric substrate the empirical formula by the mole 



ratio of the multiple oxide which contains Mg, Ti, and calcium at least As opposed 
to the multiple oxide 100 weight section with which said x is satisfied of 
0<=x<=0.3 when expressed MgTi03 and xCaTi03 (1-x) 3 - 20 weight section 
and an alkali-metal content compound by alkali-metal carbonate conversion by 
B-203 conversion for B content compound 1 - 10 weight section, While adding 
0.01 - 5 weight section and an alkaline-earth-metal content compound by Si02 
conversion, adding 0.1-2 weight section by alkaline-earth-metal oxide 
conversion, respectively and being constituted, Si content compound The 
dielectric layer which constitutes said 1st line filter The dielectric layer which x 
values of said multiple oxide are mainly 0.1<=x<=0.3, carries out the frequency 
temperature characteristic in 40**15 ppm/degree C, and constitutes said 2nd line 
filter The high pass filter according to claim 1 characterized by for x values of 
said multiple oxide being mainly 0<=x<=0.2, and frequency temperature being 
0**15 ppm/degree C. 

[Translation done.] 
* NOTICES * 
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2.**** shows the word which can not be translated. 

3.ln the drawings, any words are not translated. 



DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 



[Field of the Invention] This invention relates to the 1st line filter and the high 
pass filter which has a SAW component possessing the 2nd line fill in SAW 
components, such as an SAW filter, and a laminating dielectric substrate. 
[0002] 

[Description of the Prior Art] Conventionally, the dielectric porcelain substrate is 
widely used for a resonator, the dielectric substrate for Media Interface 
Connector, waveguide, etc. in RF fields, such as microwave and a millimeter 
wave. And in recent years, the need of these dielectric porcelain substrates is 
growing with the development and spread of mobile communications etc. 
including a cellular phone. 

[0003] In the dielectric porcelain substrate, it faced carrying out coincidence 
baking of the dielectric ceramics and the inner conductor, and since the burning 
temperature of the conventional dielectric ceramics was an elevated temperature 
of 1 100 degrees C or more, as a conductor material, Pt, Pd, W, Mo, etc. which 
are high-melting comparatively were used. 

[0004] since a conductor material high-melting [ these ] has strong flow 
resistance - the conventional RF circuit board setting -- the Q value of a 
resonance circuit or an inductance - small - becoming -- a conductor - there 
were problems, like the transmission loss of a track becomes large. 
[0005] Then, the dielectric ceramics of low-temperature baking in which small Ag 
of flow resistance, Cu, etc. and coincidence baking are possible is proposed that 
such a trouble should be solved. For example, the dielectric porcelain constituent 
indicated by JP,8-208330,A for which these people applied previously It is what 
consists of MgO, CaO, Ti02, B-2 03, and Li2C03. Simultaneously, it can 
calcinate. 900-1050 degrees C - comparatively - low temperature - inner 
conductors, such as Ag and Cu, - Specific-inductive-capacity epsilonr of 
dielectric porcelain was what 2000 or more and temperature coefficient tauf of 
resonance frequency have [ 18 or more and 7GHz / of test frequencies / Q 
value ] the outstanding property within **40ppm/degree C, and can realize a 
miniaturization and high-performance-izing of RF electronic parts. 



[0006] However, in the dielectric porcelain constituent indicated by JP,8- 
208330A sintering temperature was still high, further, since the contraction 
initiation temperature in sintering was 845-960 degrees C and an elevated 
temperature, matching of contraction behavior with conductor material was bad, 
and there were problems, such as that the substrate and electronic parts which 
were calcinated curve, and being distorted. 

[0007] Namely, although there are some which added metals, such as a glass 
component, a ceramic component, and Pt, Pd, as a conductor to the thing which 
uses Ag and/or Cu as a principal component, for example, Ag and Cu, and Ag 
and Cu Since these conductors were about 650 degrees C as the contraction 
initiation temperature at the time of baking is high, its difference with the 
contraction initiation temperature of the above-mentioned dielectric porcelain 
constituent was large, and, thereby, they had the problem of a substrate etc. 
deforming. 

[0008] As an additive B content compound by B-203 conversion Then, 3 - 20 
weight section, An alkali-metal content compound by alkali-metal carbonate 
conversion 1-10 weight section, Si content compound by Si02 conversion 0.01 
- 5 weight section and by carrying out 0.1-5 weight section content of the 
alkaline-earth-metal content compound by alkaline-earth-metal oxide conversion 
further Can reduce burning temperature further and contraction initiation 
temperature is made low. It could bring close to the contraction initiation 
temperature of a conductor, and even when coincidence baking was carried out 
with the conductor which uses Ag and Cu as a principal component, the dielectric 
porcelain constituent and layered product which can obtain porcelain without 
curvature or distortion were able to be offered. 

[0009] However, in the RF circuit board in which the filter containing for example, 
SAW components (surface acoustic wave filter etc.) was formed, it may fully be 
unable to be satisfied with a dielectric substrate of the property of a filter using 
said ingredient. For example, although input-side attenuation of an antenna is 
realized and about 48dB needs to be decreased in a way, then a 20MHz narrow 



frequency range when it uses as an antenna filter of the PCS method of a cellular 
phone, by the RF circuit board using the conventional ingredient, implementation 
being difficult and creating as a composite filter combining an SAW filter, and 
said laminating mold filter and DF filter is proposed in the practical magnitude 
used for a cellular phone (JP.7-22808.A). 

[0010] Moreover, it is, if there is not little fluctuation of the frequency by 
temperature while realizing which is the frequency characteristics in ordinary 
temperature in order to realize attenuation in the narrow frequency range of this 
method, and it is **. In order to realize attenuation in a 20MHz narrow frequency 
range, the frequency drift in -40-80 degree C which is operating temperature 
limits needs to be 2MHz or less. In order to set fluctuation to 2MHz or less in the 
frequency of about 2GHz, it is necessary to carry out [ degree C ] the 
temperature characteristic of a filter in less than 0**15 ppm /. Although the 
temperature characteristic of a filter is decided with the ingredient used in an 
SAW filter, in the lithium tantalate generally used, the temperature characteristic 
is -34 ppm/degree C, and, the way things stand, a demand cannot be filled. In 
order to solve this, the composite filter which constituted the filter with the 
ingredient with the temperature characteristic which offsets the temperature 
characteristic with an SAW filter is proposed (JP,10-4332,A). 
[001 1] In addition, the interior of two or more line filters which an above- 
mentioned antenna filter turns into from the stripline for example, in a laminating 
dielectric substrate is carried out, for example, SAW components, such as the 1st 
line filter and an SAW filter, consist of the 2nd line filter between vertical 
connection pan ****** pan ******, the sending circuit, and the antenna between 
the antenna and the receiving circuit. 
[0012] 

[Problem(s) to be Solved by the Invention] When the filter which comes to form 
the RF circuit constituted by the laminating dielectric substrate including SAW 
components, such as an SAW filter, is formed, in order to offset fluctuation of the 
temperature characteristic in a SAW component, it is possible to arrange a 



temperature compensation capacitor and to cancel the temperature characteristic 
of a SAW component (adjustment). However, if a temperature compensation 
capacitor is connected to a SAW component, loss by the capacitor will be large, 
for example, will degrade the passage property of a filter greatly. 
[0013] Moreover, if the presentation of a dielectric substrate is adjusted so that 
the property which amends the frequency temperature characteristic of the SAW 
component of an SAW filter for the frequency temperature characteristic of the 
1st line filter by which series connection was carried out to SAW components, 
such as an SAW filter, may be given, flattening of the frequency temperature 
characteristic of the 2nd line filter formed in the same laminated circuit board will 
not be carried out, but the property of the filter of the transmitting side which has 
the 2nd line filter will deteriorate. 

[0014] It is in offering the filter which this invention is thought out in view of an 
above-mentioned trouble, and has the SAW component which can derive the 
frequency characteristics which are both filter section which the purpose adjusts 
the substrate ingredient which constitutes the 1st and 2nd line filters, and is not 
connected with a SAW component, and filter section linked to a SAW component, 
and were stabilized. 
[0015] 

[Means for Solving the Problem] this invention - the inside of a laminating 
dielectric substrate - a stripline - a conductor - the gland which counters 
through the film and a dielectric layer - a conductor, while forming the 1st and 
2nd line filters which consist of the film In the high pass filter with which it comes 
to mount the SAW component linked to said 1st line filter in this laminating 
dielectric substrate said 1st line filter Having the frequency temperature 
characteristic which has the forward inclination which amends the frequency 
temperature characteristic of a SAW component, said 2nd line filter is a flat high 
pass filter as compared with the inclination of the frequency temperature 
characteristic of the 1st line filter. 

[0016] Said laminating dielectric substrate preferably moreover, the empirical 



formula by the mole ratio of the multiple oxide which contains Mg, Ti, and calcium 
at least As opposed to the multiple oxide 100 weight section with which said x is 
satisfied of 0<=x<=0.3 when expressed MgTi03 and xCaTi03 (1-x) 3 - 20 weight 
section and an alkali-metal content compound by alkali-metal carbonate 
conversion by B-203 conversion for B content compound 1-10 weight section, 
Si content compound - Si02 conversion - 0.01 - 5 weight section and an 
alkaline-earth-metal content compound - alkaline-earth-metal oxide conversion - 
-0.1-2 weight section - it each adding, and, while being constituted The 
dielectric layer which constitutes said 1st line filter x values of said multiple oxide 
are mainly 0.1<=x<=0.3, x values of said multiple oxide are mainly 0<=x<=0.2, 
and the frequency temperature characteristic of the dielectric layer which carries 
out the frequency temperature characteristic in 40**15 ppm/degree C, and 
constitutes said 2nd line filter is 0**15 ppm/degree C. 
[Function] In this invention, since it is the high pass filter which carried out the 
interior of the 1st and 2nd line filters which become the laminating dielectric 
substrate which mounted SAW components, such as an SAW filter, from a strip 
conductor, the whole filter is miniaturized. 

[0017] Moreover, the 1st line filter (it is the 1st filter section about the filter which 
consists of a SAW component and the 1st line filter) by which series connection 
was carried out to the SAW component makes the multiplier (inclination) of the 
independent temperature characteristic of the 1st line filter the multiplier 
(inclination) and reverse sense of the temperature characteristic of said SAW 
component. For this reason, in the 1st filter section, since both frequency 
temperature characteristic is offset mutually, the stable temperature 
characteristic can be derived as a result. 

[0018] moreover, the 2nd filter section which consists of the 2nd line filter - 
abbreviation - the 2nd line filter property which has the flat frequency 
temperature characteristic appears as the frequency temperature characteristic 
as it is. 

[0019] therefore, the 1st filter section and the 2nd filter section both - 



abbreviation - the flat frequency temperature characteristic is acquired and it 
becomes a good high pass filter. 

[0020] the multiplier of the temperature characteristic (variation of a temperature- 
frequency) of a SAW component with the 2nd actual invention, about [ for 
example, ], -34 ppm/degree C ~ taking into consideration - moreover, the RF 
property of a line filter - taking into consideration - a stripline - a conductor and 
a gland - the presentation ingredient which low-melt point point metallic 
materials, such as Ag and Cu, carry out [ a conductor ] and it was considered 
that could carry out a way is specified. 

[0021] Thereby, the ingredient excellent in RF properties, such as Ag and Cu, 
can be used for the various conductor material which constitutes the 1st and 2nd 
line filters. 

[0022] Considering the frequency temperature characteristic of the 1st line filter 
as 40**15 ppm/degree C, the frequency temperature characteristic of a SAW 
component can be offset and, moreover, more than 20000 [GHz] can be 
[ specific inductive capacity ] the Qf value by 18-20. And it becomes possible 
about burning temperature to make contraction initiation temperature into 760- 
830 degrees C at 870-920 degrees C. this burning temperature and contraction 
initiation temperature - a stripline - a conductor and a gland - a conductor - 
even if it uses a low-melt point point ingredient for the film for Ag, Cu, etc. - the 
contraction initiation temperature of a dielectric porcelain constituent - for 
example, the contraction initiation temperature of Ag or the conductor of Cu ** - 
it can bring close - a RF substrate - curvature - it can be distorted and 
generating of ** etc. can be controlled. 

[0023] Moreover, the frequency temperature characteristic of the 2nd line filter 
can be carried out in 0**15 ppm/degree C, and the stable frequency temperature 
characteristic can be derived in the 2nd filter section. In addition, a RF property 
and sintering behavior are the same as that of a 1st line filter side. 
[0024] Therefore, fluctuation by the temperature in service temperature within the 
limits of -40-85 degrees C can make the high pass filter of this invention what has 



few 2MHz and temperature dependence to 2GHz. 
[0025] 

[Embodiment of the Invention] Hereafter, the high pass filter of this invention is 
explained in full detail based on a drawing. 

[0026] Drawing 1 is the representative circuit schematic of the high pass filter of 
this invention. The duplexer of a PCS method is illustrated in drawing. In this 
case, the 1st filter section [ 1 ] F1 LF, i.e., the 1st line filter, and SAW 
components, such as SAW filters, are connected with the antenna R of drawing 
1 between receiving circuits RX. Moreover, between the sending circuit TX and 
Antenna A, the 2nd filter section F2 which consists of the 2nd line filter LF 2 is 
arranged. 

[0027] According to the configuration of an above-mentioned equal circuit, it 
becomes a filter using the high Q value which is the description of a line filter, 
and a damping property steep at the low loss which is the description of an SAW 
filter further. 

[0028] Drawing 2 shows cross-section structural drawing of a high pass filter, and 
drawing 3 is the schematic diagram showing a stripline and internal wiring. In 
addition, drawing 2 is equivalent to X-X-ray part in drawing 3 in a cross section. 
[0029] The high pass filter of this invention consists of a laminating dielectric 
substrate 1 which consists of dielectric layers 1a-1f of six layers, and the 1st filter 
section F1 and the 2nd filter section F2 are built in in this laminating dielectric 
substrate 1. the predetermined end face of this laminating dielectric substrate 1 -- 
three terminal electrodes (the antenna terminal electrode A, the receiving 
terminal electrode RX, and the transmitting terminal TX ( drawing 2 3) form - 
having - **** - each terminal electrode - removing - a surface gland - a 
conductor - covering formation of the film 2 is carried out.) 
[0030] In drawing 2 , the filter section F1 consists of antenna terminal electrodes 
A between the receiving-side terminal electrodes RX, and it connects in order of 
the SAW components 2 ( drawing 1 S), such as an SAW filter, and the 1st line 
filter LF 1 , and it consists of antenna sides. 



[0031] Moreover, the filter section F2 consists of the 2nd line filter LF 2 arranged 
between the transmitting terminal electrode 3 ( drawing 1 TX) and the antenna 
terminal electrode A. 

[0032] two or more striplines by which, as for each line filters LF1 and LF2, the 
end was connected to ground potential here - a conductor - the film and this 
stripline - a conductor -- the gland which pinches the film through a dielectric 
layer - a conductor - it constitutes from film - having - two or more striplines - 
a conductor - electromagnetic-field association is carried out mutually and the 
film is constituted, this stripline - a conductor - the film and a gland » a 
conductor - the film is formed in consideration of the RF property with low 
electrical resistance materials (to coincidence, it is a low-melt point point 
ingredient), such as Ag and Cu. 

[0033] for example, drawing 1 -- setting - the 1st line filter LF 1 - two striplines - 
a conductor - the surface gland formed in the outside surface of film 11 and 12 
and the laminating dielectric substrate 1 - a conductor - the film 2 and an 
internal gland - a conductor -- it is pinched and constituted by the film 15. 
[0034] moreover, the 2nd line filter LF 2 - two striplines a conductor - the 
surface gland formed in the outside surface of film 21 and 22 and the laminating 
dielectric substrate 1 - a conductor - the film 2 and an internal gland - a 
conductor - it is pinched and constituted by the film 25. 
[0035] The mold cavity section 21 in which the SAW component 2 is held is 
formed, the SAW component 2 is held by the laminating dielectric substrate 1 in 
the mold cavity section 21 , and, specifically, as for the 1st filter section F1 , 
electric connection is made. In addition, the closure of the mold cavity section 2 
to which main [ of the SAW component 2 ] was carried out is carried out by the 
metal lid 22 grade in secrecy. 

[0036] And the 2nd line filter F2 is built for the 1st line filter F1 which sandwiches 
this mold cavity section 22, for example, is connected with the SAW component 2 
in right-hand side in left-hand side. 

[0037] Here, the connection relation of the 1st line filter F1, the SAW component 



2, and the 2nd line filter F2 is explained using drawing 3 R> 3. 
[0038] between dielectric layers [ 1e and 1f ] layers - an end - the antenna 
terminal electrode A - connecting - the other end - a stripline - a conductor -- 
the conductor pattern 13 which carries out capacity coupling to the open end side 
of the film 1 1 is formed, moreover, a stripline - a conductor -- the film 1 1 - a 
stripline a conductor - it combines with the film 12. and - the same - between 
dielectric layers [ 1e and 1f ] layers - an end - a stripline - capacity coupling is 
carried out to the open end side of a conductor 12, and the conductor pattern 14 
which the other end derives on the base of the mold cavity section 21 is formed, 
the other end of this conductor pattern 14 - a bump - it connects with the input 
electrode of the SAW component 2 through the conductor. Moreover, between 
dielectric layers [ used as the base of the mold cavity section 22 / 1e and 1f ] 
layers, the conductor pattern 15 which an end connects to the output electrode of 
the SAW component 2, and the other end connects to received ****** RX is 
formed, in addition, a stripline - a conductor - the film 1 1 and 12 of each other is 
installed among dielectric layers 1d and 1e - having - further - this stripline - a 
conductor - the gland which pinches film 1 1 and 12 in the thickness direction - a 
conductor - film 2 and 16 is arranged. 

[0039] By this, in the 1st filter section F1, the 1st line filter LF 1 and SAW 
component 2 will be connected in serial. 

[0040] moreover - between layers with dielectric layers 1a and 1b - an end - 
the transmitting terminal electrode TX (3) - connecting ~ the other end » a 
stripline - a conductor ~ the conductor pattern 23 which carries out capacity 
coupling to the open end side of the film 21 is formed, moreover, a stripline a 
conductor - the film 21 - a stripline - a conductor - it combines with the film 22. 
and the same - between layers with dielectric layers 1a and 1b - an end a 
stripline - capacity coupling is carried out to the open end side of a conductor 22, 
and the conductor pattern 24 which the other end connects to the antenna 
terminal electrode A is formed. 

[0041] in addition, a stripline - a conductor - the film 21 and 22 of each other is 



installed among dielectric layers 1b and 1c - having - further this stripline - a 
conductor - the gland which pinches film 21 and 22 in the thickness direction - a 
conductor - film 2 and 25 is arranged. 

[0042] By this, the 2nd filter section F2 will consist of the 2nd line filter LF 2. 
[0043] this Invention - the 1st line filter F1 - the gland by the side of a rear face - 
- a conductor - the gland of the film 2 and the interior - a conductor - it is 
formed within 1 d - 1 f of dielectric layers between film 16. and the dielectric layers 
1d-1f - the frequency temperature characteristic of the 1st line filter LF 1 - a 
forward inclination having (40**15 ppm/(degree C)) - the becoming dielectric 
materials are chosen. 

[0044] moreover, the 2nd line filter F2 -- the gland by the side of a front face - a 
conductor - the film 2 and an internal gland - a conductor it is formed within 
dielectric layer 1a - 1c between film 25. And as for dielectric layers 1a-1c, the 
dielectric materials with which the frequency temperature characteristic of the 
2nd line filter LF 2 serves as abbreviation flattening (0**15 ppm/(degree C)) are 
chosen. 

[0045] moreover, an ingredient which sintering behavior with these conductor 
material further formed in the interior, such as Ag and Cu, approximates is 
chosen by excelling in a RF property so that it may be processed by the same 
down stream processing, for example, baking processing, although frequency 
characteristics differ in [ dielectric layers 1a-1c and dielectric layers 1d-1f ] 
ingredient to obtain. 

[0046] As dielectric materials which constitute dielectric layers 1a-1f, at least For 
example, Mg, As opposed to the multiple oxide 100 weight section with which 
said x is satisfied of 0<=x<=0.3 when the empirical formula by the mole ratio of 
the multiple oxide containing Ti and calcium is expressed as MgTiO(1-x)3 and 
xCaTi03 3 - 20 weight section and an alkali-metal content compound by alkali- 
metal carbonate conversion by B-203 conversion for B content compound 1-10 
weight section, In Si content compound, 0.01 - 5 weight section and an alkaline- 
earth-metal content compound are added by Si02 conversion, a 0.1 - 2 weight 



section B content compound, an alkali-metal content compound, Si content 
compound, and an alkaline-earth-metal content compound are added by alkaline- 
earth-metal oxide conversion, respectively, and dielectric materials are used. 
[0047] This draws the stable RF property and realizes high Q value in the 1st and 
2nd line filters LF1 and LF2. For example, more than 20000 [GHz] can be 
[ specific inductive capacity ] the Qf value by 18-20. furthermore, a stripline - a 
conductor - the film, each conductor pattern, and a gland - a conductor - when 
the dielectric green sheet in which inner conductor patterns, such as film, were 
formed carries out laminating unification and baking processing is carried out in 
one, the sintering behavior of an inner conductor pattern and a dielectric green 
sheet is made to approximate, and curvature etc. is prevented to the laminating 
dielectric substrate 1. For example, it becomes possible about burning 
temperature to make contraction initiation temperature into 760-830 degrees C at 
870-920 degrees C. this burning temperature and contraction initiation 
temperature - a stripline - a conductor and a gland - a conductor - even if it 
uses a low-melt point point ingredient for the film for Ag, Cu, etc. - the 
contraction initiation temperature of a dielectric porcelain constituent - for 
example, the contraction initiation temperature of Ag or the conductor of Cu ** - 
it can bring close - a laminating dielectric substrate - curvature - it can be 
distorted and generating of ** etc. can be controlled. 

[0048] Furthermore, as for the dielectric layers 1d-1f which constitute the 1st line 
filter LF 1, X value of said multiple oxide is set as 0.1<=x<=0.3. This is for making 
intentional the frequency temperature characteristic of the 1st line filter LF 1 
linked to the SAW component 2 in 40**15 ppm/degree C. 
[0049] Moreover, as for the dielectric layers 1a-1c which constitute the 2nd line 
filter LF 2, X value of said multiple oxide is set as 0<=x<=0.2. This is for carrying 
out the frequency temperature characteristic of the 2nd line filter LF 2 in degree 
C and 0**15 ppm /(abbreviation flattening). 

[0050] Drawing 4 is the property Fig. showing change of the frequency 
temperature characteristic in the 1st filter section F1 in the high pass filter of this 



invention. 

[0051] Line x-z shows the rate of change of operating temperature limits and the 
resonance frequency between -40 degrees C - +85 degrees C. Line x shows the 
inclination of the frequency temperature characteristic of the 1st line filter, Line y 
shows the frequency temperature characteristic of the SAW component 2, and 
Line z shows the frequency temperature characteristic of the 1st filter section F1 
after these were compounded. 

[0052] In drawing, the frequency temperature characteristic is determined by the 
ingredient of a surface acoustic wave substrate, for example, the frequency 
temperature coefficient (line y) of the SAW component 2 has the negative 
inclination of -34 ppm/degree C with it. on the other hand, the frequency 
temperature characteristic of the 1st line filter LF 1 -- a stripline - a conductor - 
film 1 1 and 12 and a gland - a conductor - it is dependent on the dielectric 
materials between film 2 and 16. The presentation of dielectric layers 1d-1f is 
specified as mentioned above, and he is the forward inclination which offsets the 
frequency temperature characteristic of SAW component 2 simple substance, 
and is trying for the amount to give the equivalent frequency temperature 
characteristic in this invention (line x). Therefore, in the 1st filter section F1 in the 
condition of having connected both, it can perform easily the inclination being 
offset mutually and carrying out like the frequency temperature characteristic z 
which carried out flattening very much in operating temperature limits (-40-+85 
degrees C), for example, a line, as a result. 

[0053] Concretely, it considers as the fluctuation range of about 2MHz to the 
frequency (resonance) of 2GHz at service temperature within the limits, and 
becomes what has few temperature dependence. 

[0054] In addition, although the frequency temperature characteristic by the side 
of the 2nd line filter LF 2 is not illustrated, the presentation of the dielectric layers 
1a-1c which constitute the 2nd line filter will be controlled, and the very flat 
property of 15 ppm/degree C for the frequency temperature characteristic will be 
acquired. 



[0055] Therefore, in the high pass filter of this invention, it becomes the high pass 
filter substrate of the stable property which was excellent in frequency 
characteristics with both the 1st filter section F1 and the 2nd filter section F2. 
[0056] In addition, according to the experiment of this invention person, the 
temperature characteristic which the ratio of MgTi03 and CaTi03 which mainly 
fluctuates the temperature characteristic among the raw material powder to 
which burning temperature was reduced was changed, and was doubled with 
each filter is realized by adding B, alkali metal, Si, and alkaline earth metal by the 
above-mentioned ratio by using MgTiO(1-x)3 and xCaTi03MgOTi03 as a 
principal component. It is possible to change temperature dependence with a 
frequency [ degree C ] of 20 ppm [ per value 0.1 of x / /]. 
[0057] 

[Example] As dielectric materials which constitute dielectric layers 1a-1f, as a raw 
material, 99% or more of purity, MgTi03 powder, CaTi03 powder, B-203 powder, 
alkali-metal carbonate powder (Li2C03, Na2C03, K2C03), Si02 powder and 
MnO - weighing capacity was carried out so that it might become the rate which 
shows the glass frit which contains an alkaline earth oxide (MgO, CaO, SrO, 
BaO) further in Table 1 2 powder, and wet blending was carried out with the ball 
mill using Zr02 ball through pure water for 20 hours. Next, this mixture was dried 
(dehydration) and temporary quenching was carried out at 800 degrees C for 1 
hour. Furthermore, the temporary-quenching object was ground so that grinding 
particle size might be set to 1 .0 micrometers or less. 
[0058] DOP was used as the plasticizer for the binder which carried out the 
polymerization of the methacrylic acid to this powder 15wt(s)% to powder, 
4wt(s)%, 3 methoxy butyl acetate was added as a solvent, it mixed with the ball 
mill for 40 hours, slip material was created, it fabricated with the doctor blade 
method, and the tape was obtained. About slip material, the viscosity at the time 
of kneading termination and the viscosity of three days after were measured. 
[0059] Moreover, press forming of the powder after said grinding was carried out 
to the shape of a with a diameter height [ 8mm height of 10mm ] cylinder by the 



pressure of 1 ton/cm2 as a sample for dielectric-characteristics evaluation, it 
calcinated for 2 hours at the temperature which shows this in Table 1 , and the 
sample of the shape of a cylinder with a diameter [ of 8mm ] and a height of 6mm 
was obtained. 

[0060] Evaluation of dielectric characteristics measured the specific inductive 
capacity and Q value in the frequency of 8GHz by the dielectric cylinder 
resonator method using said sample. Qf value expressed with the product of Q 
value and a test frequency f was indicated to Table 2. Furthermore, temperature 
coefficient tau[ of the resonance frequency in a -40-+85-degree C temperature 
requirement ] f [ppm/**] was measured. 
[0061] 
[Table 1] 
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[0062] These table 1 shows sintering contraction beginning at 760-830 degrees 
C, and having the outstanding degree of sintering which can be calcinated below 
920 degrees C, while, as for the dielectric porcelain constituent which fitted 
dielectric layers 1a-1f at the laminating dielectric substrate 1 of this invention, 
more than 20000 [GHz] and temperature coefficient tauf of resonance frequency 
have [ specific inductive capacity / 18-20, and Qf value ] the outstanding 
dielectric characteristics within **40ppm/degree C. 
[0063] In addition, in the column of the alkali metal compound of Table 1, 
although it was indicated as Li, Na, and K, this means Li2C03, Na2C03, and 
K2C03, and in the column of an alkaline-earth-metal compound, although it was 



indicated as Mg, Ba, calcium, and Sr, this means MgO, CaO, SrO, and BaO. 
furthermore, sample No. of Table 1 - about 4 and 5, Mg/Ti and a calcium/Ti ratio 
used 1.1 and the raw material powder of 0.9, respectively. 
[0064] the sample which gave "*" to Data No in Table 1 - the ingredient of the 
laminating dielectric substrate 1 of this invention - the origin - it is unsuitable, 
and in the sample whose temperature coefficient is 0-15 ppm/degree C, although 
it is suitable for the dielectric materials of the dielectric layers 1a-1c which 
constitute the 2nd line filter LF 2, it is unsuitable to dielectric layers [ which 
constitute the 1st line filter LF 1 / 1d-1f] dielectric materials. Moreover, in the 
sample which is 25-55 ppm/degree C, a temperature coefficient is suitable for 
dielectric layers [ which constitute the 1st line filter LF 1 / 1d-1f ] dielectric 
materials, and unsuitable to the dielectric materials of the dielectric layers 1a-1c 
which constitute the 2nd line filter LF 2. The desired end cannot be attained in a 
temperature coefficient in the meantime. 

[0065] In addition, although the 2nd line filter LF 2 which constitutes the 2nd filter 
section F2 for the 1st line filter LF 1 which constitutes the 1st filter section F1 on 
right-hand side bordering on the mold cavity section 21 on left-hand side is 
installed in the above-mentioned example, respectively a laminating dielectric 
substrate - an internal gland - a conductor -- the film may be made to intervene 
and the 2nd line filter LF 2 which constitutes the 2nd filter section F2 for the 1st 
line filter LF 1 which constitutes the 1st filter section F1 in the upper part side 
containing the mold cavity section in a lower part side may be arranged. In this 
case, an ingredient equivalent to the dielectric layers 1a-1c of drawing 2 should 
just be used for the dielectric layer which constitutes the 2nd filter section F2 for 
an ingredient with the dielectric layer equivalent to the dielectric layers 1d-1f of 
drawing 2 which constitutes the 1st filter section F1. 

[0066] Moreover, in order not to constitute all the dielectric layers that constitute 
the 2nd filter section from an ingredient of the same kind, for example, to control 
the frequency temperature characteristic by the above-mentioned example, you 
may transpose to the dielectric layer of the same ingredient as dielectric layers 



1d-1f at dielectric layer 1c of drawing 2 . This is the same as that not only of a 

2nd filter section side but a 1 st filter section side. 

[0067] 

[Effect of the Invention] According to this invention, it is the high pass filter which 
consists of the 2nd filter section which constitutes the 1st filter section by a SAW 
component and the 1st line filter, such as an SAW filter, and consists of the 2nd 
line filter as explained in full detail above. 

[0068] And in the 1st filter, the frequency temperature characteristic of a SAW 
component is amended to the frequency temperature characteristic of the 1st line 
filter, and flattening of the frequency temperature characteristic is carried out as 
the whole filter section. Moreover, the frequency temperature characteristic 
carries out flattening of the 2nd filter section fundamentally. 
[0069] Even if the 1st filter section operates and the 2nd filter section operates by 
this, the frequency temperature characteristic will be stabilized very much. And 
two line filters from which a frequency temperature coefficient is fundamentally 
different in this way can be built in one laminating dielectric substrate, therefore, 
a high pass filter with very easy handling becoming - moreover - the internal 
wiring - it can also form in one with a conductor etc. 
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DESCRIPTION OF DRAWINGS 



[Brief Description of the Drawings] 

[Drawing 1] It is the representative circuit schematic of the high pass filter of this 
invention. 

[Drawing 2] It is the sectional view of the high pass filter of this invention. 
[Drawing 3] the stripline of the high pass filter of this invention a conductor it 
is the outline top view showing the relation between the film and a conductor 
pattern. 

[Drawing 4] It is the property Fig. showing the frequency temperature 
characteristic by the side of the 1st filter section which constitutes this invention. 
[Description of Notations] 

1 .. Laminating dielectric substrate 

2 (S) SAW component 

3 (TX) .. Transmitting-side terminal electrode 
RX .. Receiving-side terminal electrode 

A .. Antenna terminal electrode 
F1 The 1st filter section 
F2 .. The 2nd filter section 
LF1 ..The 1st line filter 
LF2 .. The 2nd line filter 

11, 12, 21, and 22 .. a stripline - a conductor - the film 
2, 16, and 25 a gland - a conductor - the film 
13-15, 23-24 .. Conductor pattern 
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W*^-2, S2(D7<>7>fWF2©g»^ 0 

[0038] «ah mm&m utn rate: 

y^>t*wi l^^^s^jtc^s^^-rs^A 0 
^->i3jd«$nwi > . *fc, xhU7^7<> 
*&m iin xhu * y^-f >^#si 1 2 1 is^t" 

£o fit, ^U<> Rm#Jl 1 e t 1 f ^uraic 

rau -«s#x h u y y 7< >wff 1 2 (omtkmnizem 
*s^u tmffi**\iT4-m2 i<D&mzm&?z>m 

Wrt*? — > 1 4^M$tlTti5, — >1 

««i£«tt$n-o>*. +^ H7V-SS2 2coi£ 



7 

U * y^-f >^*^ 11> 1211 KttftB ldtle 

^©ra^sirWcafeKsn, a sic ccxHUy^-f 

12, 1 6^ieB$tltt^o 

[0 0 3 9] CintCctO, mi <D74)\s?ffiF 1 tC*5^ 
Til Sl©7<>7>fWLFL SAW* J f2^ 

[0 04 0] 3§m#Jl latlb <ha>@ PpIKH 

-S^MSfilTX (3) K««U IMWXhU 
>WMJt2 1 ©BB»«Bfl!j«c#li«^-r saM*/* 

•#■2 111 XhU7/7^f>SM22^t 
fit, I^U<, Rf#il at 1 b^OJlfgiC 
H hU y^-f >*#2 2<0^»«fi!j(c:^S 

->2 4)d«$nW^o 

[0 04 1] ft, XhU7^7-f>«M2 1,2 2 
H 8f #■ 1 b 1 1 c tOHl:ltii:M8$n, 

Tft#t-£^7>K3J#B8 2, 2 5#E«$nT^*. 

[0042] cmaD, ^2^)7>rMSF2(i m 

2©7^>7>fMLF 2<D^X?«j££n3C:£{C& 
[0 0 4 3] #%BJTH mi <D7-f yy^ji^F 1 

1 6 1 d- 1 f rttM^tltt^o 

fit, ^im^Si d-i f H iiO)7^>7>rM 
L F 1 OMKftfiftttttftt. iE©«€?S:Wrs (4 0± 

Hppm/t:) i:^SR«*»»**a«i$nTl^. 

[0 044] *2©7<>7>fWF2H 3t® 

«©^7>FI#J«2^M7>Ki*«2 5i©B 

<£>i§m#/ii a-i crtti«$nx^5. fix, k 

Wila-lcll ^2C0^-T >!7>f;l^L F 2 (DM 

m$kum&&&mw-mt (o ± 1 5 p pm/t) t&s 

[0 0 4 5] CCO^cfc^tC, it#ila-lc 

[0 0 4 6] #J*H Rm#@l a- 1 f &ffi&LTZ>m 
LT. ^<it)Mg, TiMCa^tt 
-rs«-&Kfbtt©^^Jt*C«fcS»filESC*. (1-x) M 
gT i 0 3 - xCaT i Ostmisfzm. fiMExj&*0£x 

^0. 3&m&Tz&&mmi 0 oasgs^*fLx, 
^i^tf^i^ 7;^ u ^i^^sx 1 - 1 oa 
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SSS, SiMft^^SiO 2 ftfT0. 01-51 

&JH$Wfb#1*K SiMft^ft, t;p*u±«*«« 

[0 0 4 7] ,1*111 £5£LfcK»«1#te£*fcBU * 
1 W$2(07-f>7 ^ Jl^L F 1 , LF2tC*3l/>T, 

8-2 0TQfW2 0 0 0 0 (GHz) J(^±£&£C 
10 <fca«T?*a. XhUy^>t#i, 

/1*->, ^7>F^I^^ftM^^->$§ 

&£«rB6ihr^t>©t?*-5. 0J*tf, MSS^8 7 0 
-9 2 0^(3, iRffiMS&MS^7 6 0-8 3 OttTZ 

0, XhU7y7<>SW^7>HS«C, Ag^ 

teiUffi{ci£^tt£^£#nr^, ICS 9. 

[0 04 8] ££fc, Sgl co^-r >7>r;l^L F 1 &ffi 

0. l^x^O. 3 fCl£^£*VO>£ 0 Itltl SAW 
mT2£t£Wt~?Z>m 1 ®^-f >7^J^LF1 tf>^&8&: 
ffiK#tt^. *BttK:4 0± 1 Sppm/tttSfca?) 

[0 0 4 9] 82©7>f>7>fWLF2*i« 

30 -tzmm&m u-un mmm&mitmoxmtfo 

^x^0. 2£H££nTt»&. CinU m2(Dy^> 
7^^LF2 0MWg«$MO + 1 5 p pm/t 

[0050] 04n *&m<ommwi7 4)i'*\z&tf2> 
mi<D7<< )i*ffiF i iz&tfzmm&umw&nmt* 

[0051] j»x — z n femummm. -40^+ 
8 s^&miz&ifz&mmfcfk^fcm&TK-ro 

40 U »yttSAW*^2©H»fti&a^tt&^U » z 

[0 0 5 2] SAWif 2W8MS 

(*y) H #tt*ffi«£«©#*H;:.fc0. JliSgc 

i«»tttt*is$n, Wittf- 34 ppm/t:cQft<D« 

^^tt^o cniCMlt, *107<>7^MLF 

iomkMKtttt». 7h'Jy^7<>9#IlL 
12<h^7>F^I2, 1 6 <h©W0DR«##»{;:« 
iTT*. *3B9mi iSEo^-SJCBIWflcBl d-1 f 
50 OM^IT, SAW*T2*#©^8»fi8»tt 
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9 

^tt£&fc#££5KLTt>£ (»x) . StoT, 
©«*^ffi«StlT. »*ibt, &JBi&gf8ffl (-4 

[0 0 5 3] jyfcffHC, tt«aflt«Hrtt*t^T. (* 
fi) »ifift2GHztc:»bT2MHzSfl[<Z)^i!i«effl<5: 

[0 0 5 4] ft, ^207-f>7^MLF2ffl« 10 

^*«*r*»«#H 1 a- 1 c ©»fiESr*JWUT, H 
K»ifia«rt3:€rl 5ppmAi:U5#«l:¥ift»tt 

[0 0 5 5] S£oT, *5£W<Dmm$Ly J )1>*IZ1$\,*T 

♦vet, ««*»ttic«nfcsSfftUfc*tt©K«»7-f 

[0 0 5 6] ft, *55W#©^»^J:n«. (1-x) 
MgTi0 3 -xCaTi OsMgOT i Os&lEf&ftt 20 

stCaT i 03<Dtkm&&{k2i£T J Etl*tl<D7'()V? 
K^ta-frfciaffi#tt£^giT3. xtfMfiO. ltco#2 

[0 0 5 7] 

[*ife^j] sittttjii a- 1 f zmtiL-tzmmtirtint 

IT, ^tlT!ffig9 9%&>±<D, MgTi0 3 & 30 
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CaTi0 3 «)*, B 2 0 3 *»*. T^U^JS^ffi? 
Jfit&Tfc (L i 2 C0 3 , N a 2 C0 3 , K,C0 3 ) > S i O 
2 »5fc. Mn0 2 M, S6*C7^U±HK{t« (Mg 

0, CaO, SrO, B a O) ^M7X7'J7h 

L, Z r 0 2 3K—;U£ffl^fc3tf— jl/>jH:T2 0 ^1 
«fi-&Lfc. ^KilOig^^Sftg («*) U 80 0 

1. 0/xmOTl:^^)J;e)(i»brco 

[0 0 5 8] CKDEfcfcKl, *^U;U»€rfi££i*fcA 
<>^teCMLT15wt%, DOP&»immhls 

[0 0 5 9] *fcWE»»«<D»*&R«»ttW«fflO 
aSil/TESl 0mmiS^8mm(DRMl: 1 t o n 

/cm 2 ©E«^i/xi«iL, uti^i K^-rtas 

[0 0 6 0] B«*tt©SHBtt, «BHRSffl^T«t 
frntt*fi88ffi^T««»8 GHz Jc43ttSit»tt*i: 
QiaSLfc. QfltchSte^fe^f ioii*rs^n^> 
Q f 2 IZiEWLVfZo ZZIZ, - 4 0 <-+ 8 5 <CCD 

ja*«H»c:*5JtSftSH»»©»«fll*r f (ppm/ 

[0 0 6 1 ] 
[SI] 
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n> ttmnmw 18-20, QfM2oooo cgh 

z] ^o, jgfiH&ftcPffia^ft r f^±40p 

p m/t ^©ffitl^f #tt^tt^> d: ^ 7 6 

0-8 3 ox:x-mm^mmt^L. 9 2ou^ttm 

[0 0 6 3] ft, Sl©7^*U*«ft'&«0«IJC*5ti 
T, Li, Na, KtE8l/fc^ CttteL i 2 C0 3 > 
Na 2 C0 3 > K 2 C0 3 <7);t*T£>D> T)li3*)± 
m&mt&mv>mz&^T. Mg, Ba, Ca, Sri: 
KKLfcrt*. ^tlH MgO, CaO, S r O, BaO 

Mg/Ti, ca/T i jt^n-eni. 1, 0. 

[0 0 6 4] il tC&^T, iS^NoiC T*j £tf Lfc 

MM^O- 1 5 p pm/t^C 

ftil a-1 c©RfM»l:ffaT*§t)©a), mi 
©7^f >7>f ML F 1 ^«!«T§ISt*i 1 d - 1 f 



30 L F 1 $«t^-T€)^fm*@ 1 d - 1 f 

[0 0 6 5] ft, ±*©^fi«Ttt, ^^tf^^-^2 

5^1 co^-<>^^;i/^L f i fe«Jtcm2<07>r^ 

7^;U^^F UMf§Sl07-f>7^MLF 1 

<>7^rMLF 2^EibTt)i^^o 

*1 ©7>r;^«F 1 Si«tS«t#IIH H2©8 

2 «iAT^R«{HI». 0 2 OKttttIB la-lct 

[0 0 6 6] ±J6©^JfiWTtt> m2(D7Y;L-^ 

so g^<, hah HftBcmawttsftm-rsfcaft^, 
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m 2 ommftm i cic, mmttmi d-\ f t 
m2<D7 * )i,*mme>&fce>-?* mi<o7 << 

[0 0 6 7] 

[3B0J0>J»*] 6U:ffS6L&»0. *J8fll:<fcn*l s 
[0 0 6 8] fit, »l<07-f;i/^»C*tiTtt, SA 
[0 0 6 9] dtl^ctD> S1^7^^S»IT 
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[HI] **W0>iffiHK7-f ;^<7>lffiBIelKigT*S. 
[0 2] *5s^a>K«jft7>r;i,^©KiBH-e*S. 
[03] *BW©iSH87 >f h U y 7 7>f >* 

[0 4] *»wt«l«-r**i©7-<;u^««Jc*»* 

[??-^<E>Ifc0JJ] 

1 • • IMSittttSS 

2 (S) • • SAWff 

3 (tx> • -mmmtBTmm 
rx • • gfifflS^fmffi 

A - • 7>r«fil 

F 1 • • mi (D7>( 

F2 • • m2(D7^r 

LF 1 • • miCD^-T >7-C )l? 

LF 2 • - ^ 2 co^-r >7^;i^ 

11, 12. 2 1, 22 - • Xh'J7 7 p 7< >8#I 
2, 1 6, 2 5 • • y7>FW*HB 

i3-i5, 23-24- -m^n?— > 
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